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In the time available, I'll try to cover my subject in four stages: (1) a general survey of 
the Alberta oilsands resource and the status of its development; (2) a review of internal 
water balance patterns for the major plants; (3) a discussion of external water balance 
relationships; and (4) suggestions of altermative ways we might resolve the water problems 
indicated. 

The major sources for this paper are a series of Alberta Research Council papers and 
reports produced over four decades, the proceedings of several excellent symposia, 
comments by tour leaders and others on visits to the Great Canadian Oil Sands and 
Syncrude operations, the Syncrude Environmental Impact Assessment and amendments, 
the Syncrude Site Development and Reclamation Plan of December 1973, a number of 
interviews, and personal involvement in water balance studies. Unfortunately, several 
reports which I had hoped to use for the latter part of the paper have not yet been 
released for reference citation. 


THE OILSANDS RESOURCE AND THE DEVELOPMENT OF IT 


The oilsands are located in North-Eastern and North-Central Alberta with current 
development north of Fort McMurray about 300 miles from Edmonton, (figure 1). The 
Alberta Energy Resources Conservation Board (1963) has estimated the oil content of 
these sands as 895 billion barrels. Of this, 627 billion are in the Athabasca region 
centering upon Fort McMurray, 164 billion are near Cold Lake, 50 billion in the Peace 
River area and 54 billion are in the Wabasca and other lesser deposits. Possibly 10% of the 
total is recoverable in surface operations, largely in a 1000 square mile lowland area of 
the 15,000 square mile Athabasca deposits. Recovery in surface operations is only 60 to 
65% of the oil content of the ore mined, partly because ores running less than 8% at 
G.C.O.S. and 6% at Syncrude are rejected for processing and of that processed, recovery 
is 85 to 92%. The greater part of the ore mined contains, or will contain, 6 to 13% oil. In 
situ deposit recovery rates will be much lower — possibly 30% — and development, largely 
near Cold Lake, is not much past a testing stage. The Imperial Oil Company pilot plant is 
currently producing 1500 barrels per day and is enlarging to 4000 barrels per day, 
(Edmonton Journal, February 4, 1974, p. 76). 
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Figure 1. Oil, Gas and Oil Sands, Alberta. 
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Conventional oil production in Alberta (85% of Canada) is at a current rate of over 
630 million barrels per year. It is expected to peak in two or three years and then 
gradually decline. Exports to the United States from Western Canada roughly balance 
imports into Eastern Canada. Oilsands development probably cannot procede rapidly 
enough to offset declines in conventional oil production and meet growing Canadian 
demands until possibly the late 1990’s. At that time the present production levels of 
approximately 50,000 barrels per day from one plant will have risen to three million 
barrels per day from as many as twenty plants, (Yurko, 1974, and other reports). 
Technological changes, especially for in situ development, could change this greatly. 
Major cost increases might slow down this presently anticipated schedule because costs 
are greater than for conventional production. 

The oilsands operations north of Fort McMurray are in a poor mixed-wood forest 
region beyond the limits of significant agricultural development. Much of the area (almost 
half) is wet muskeg with low carrying capacities for wildlife. Development of the oilsands, 
by providing better access and a local demand, will contribute to a small increase in 
timber production, a growth in recreational hunting and fishing and to tourism — largely 
relating to the massive mining developments. An active sand dune area to the north, 
where one of the larger dunes is over a square mile in area and 100 feet in depth and is 
obliterating forests and small lakes in its slow advance, may be of interest. The 
Peace-Athabasca Delta is an ecologically productive area farther to the north, largely in 
Wood Buffalo National Park, (figure 1). Other minerals such as salt and gypsum may be 
mined in the region but by-products of oilsands production will be much more important. 
The bitumen is 5% sulphur by weight and the G.C.O.S. plant is currently producing 350 
tons per day in addition to 3000 tons of coke per day. Heavy minerals such as titanium 
and zirconium form 30% by weight of the froth solids, (Carrigy and Kramers, 1973; Jim 
Williams at the G.C.O'S. plant, April 30, 1974). 

The oil impregnated strata in the Athabasca deposits range in thickness from 0 to well 
over 200 feet, (figure 2). These include some lower grade ores but formations now being 
developed contain 100 to 150 feet of higher grade ores that may be processed. These 
formations are covered by overburden ranging up to over 1500 feet in depth, (figure 3). It 
is anticipated that surface mining will be feasible where overburden is up to twice the 
depth of useable ore but the earlier developments are and will be in areas with lesser 
ratios. This highgrading may be justified if later developments benefit from technological 
advances made in the early stages. 

The oilsands rest on an erosional unconformity between the Devonian limestones and 
the Lower Cretaceous sands, (figure 4 — from Carrigy and Kramers, p. 10). The limestone 
has widespread karst features including sink holes through to the underlying evaporites. 
The irregularity of the base has been accentuated by later collapse of some strata with salt 
removal by groundwater which finds discharge in this region. Most of the oil is contained 
in deltaic sands with some in coastal beach and lagoon deposits. The overburden to the 
north of the section in figure 4 (which is located on line A-B in figure 2) is shallower and 
in the present mining areas is largely glacial drift, especially outwash sands and other 
fluvial or ponded lacustrine materials. 

The present surface mining is being done about 20 to 25 ites north of Fort 
McMurray to the west of the Athabasca River, (figure 5 — from Carrigy and Kramers, p. 
11). The Great Canadian Oil Sands operation (now almost entirely owned by Sun Oil of 
Philadelphia), which started in 1967, is currently producing about 50,000 barrels per day 
and expanding to an approved 65,000 barrel level. The company is now showing a profit 
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Figure 2. Thickness of Oil Impregnated Strata, 
Athabasca Oil Sands. 


on current operations with its product selling at $6.70 per barrel but it has had a book 
operating loss of over $90,000,000.00 on an initial investment of $300,000,000.00, (Jim 
Williams at G.C.O.S., April 30, 1974). It has had many troubles in developing technology 
that could work well in this environment and many concessions have been made to it by 
the government concerning effluent spills, taxation allowances, etc. Preparation of the 
land for mining includes clearing the mixed wood cover, ditching and draining the 
organic, gleisolic and grey-wooded soils, stripping the muskeg (often 5 to 20 feet of 
organic terrain), piling some of it for later return to land reclamation, and removal of an 
average of 50 feet of overburden. Much of this is used in building dykes to contain future 
tailings — some will be as much as 300 feet in height. The mining is done largely by two 
1800 ton bucket wheel excavators from West Germany with digging wheels of 33 feet in 
diameter. The 150 foot layer of oilsands is mined in two stages of 75 feet each with 
transfer to the plant by 13 miles of conveyor belt 5 and 6 feet in width moving at 12% 
m.p.h. 

The G.C.O.S. plant operates normally at 1200 tons of oil sand feed per hour. The 
process is approximately that developed by Dr. Karl A. Clark of the Alberta Research 
Council and is similar to that planned for the Syncrude Plant: “Oil sand will be slurried 
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Figure 3. Thickness of Overburden above the 
Athabasca Oil Sands. 
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Figure 4. Simplified Geological Cross-Section, 
Athabasca Oil Sands. (A-B on Figure 2) 
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Figure 5. Bedrock Geology. 


with hot water and steam in rotary tumblers. The slurry, after coarse reject is removed, 
will be pumped to primary separation vessels where bitumen, fine solids and water will be 
concentrated as froth overflow. A middlings stream will be sent to secondary flotation 
cells. This concentrated froth will be diluted with naptha and centrifuged to reduce water 
and solids content. The naptha diluent will be recovered by distillation and recirculated. 
The recovered bitumen will be pumped to primary and secondary upgrading units for 
upgrading to synthetic crude oil blend. The sulphur compounds removed will be 
processed into elemental sulphur. The fuel gas by-products of the upgrading processes will 
be consumed as plant fuel, supplemented by an external supply of natural gas. The coke 
from carbon removal will be stockpiled,” (it is too high in sulphur to be burned at the 
present stage), (Syncrude Site Development Plan, 1973 — with deletions). 

The Syncrude operation, due to start production in 1977, is intended to be a better 
model for future development. This company, owned by Cities Service, Atlantic 
Richfield, Imperial (each 30%) and Gulf, has a reserve of 3% billion barrels compared 
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with just over one billion for G.C.O.S. A production level of 125,000 barrels per day is 
planned. In the initiai mining area of the Syncrude lease there are 202 feet of material 
over the Devonian limestone including 17 feet of Pleistocene overburden, 16 feet of low 
grade reject (below 6%), 144 feet of oilsand formation (including a 22 foot centre layer 
of low grade reject) and a 25 foot layer of base reject, (Syncrude, 1971, Vol. II). 


THE INTERNAL WATER BALANCE PATTERN FOR THE MAJOR PLANTS 


The very large scale of operations and the large amount of water to be used in the 
extracting and upgrading operations of Syncrude are indicated in table 1. The flow of oil- 
sand and water into the extraction plant will be over 19,000 tons per hour but this does 
not include the large prior removal of overburden and reject material or the use of water 
in the utility plant, for sanitary purposes and for other uses. 


TABLE 1. Materials Balance — Tons per hour. 


(1) Extraction Plant 
IN OUT 
Oil Sand Steam /Water Froth Tailings Reject 
Bitumen 1,234.5 1,148.1 74.9 1 NSS 
Water 490.0 8,455.6 746.3 8,138.6 60.7 
Solids 8,926.9 183.7 8,210.9 532.3 
Total 10,651.4 8,455.6 2,078.1 16,424.4 604.5 
(2) Froth Treating Plant 
IN OUT 
Froth Naptha Steam Dilute Bitumen Tailings 
Bitumen 1,148.1 1,125.1 23.0 
Water 746.3 42.7 95.2 693.8 
Solids 183.7 7.6 176.1 
Naptha 688.9 675.1 13.8 
Total 2,078.7 688.9 42.7 1,903.0 906.7 
(3) Naptha Recovery Plant 
IN OUT 


Dilute Bitumen Steam Make Up Naptha Bitumen Naptha Sour Water 


Bitumen 112541 Pais 

Water 95.2 40.0 135.2 
Solids 7.6 7.6 

Naptha 675.1 13.8 688.9 

Total 1,903.0 40.0 13.8 fel s2e7 688.9 135.2 


Note: evaporation losses, many of which occur in the Utility and Upgrading Plants before the 
Extraction Stage and in the Tailings Ponds etc. are not separated. Source: Syncrude Environmental 
Impact Assessment, Vol. II, Jan. 1973 attachment. 
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The anticipated water balance in the period 1983-1991 was initially assumed to have 
involved the use of much more reclaimed water than raw river water. The settling rates 
for the sludge are so low that by 1971 when the environmental impact assessment was 
prepared, roughly equal amounts of reclaimed and raw water were expected to be used, 
(figure 6). In the more recent estimates, the ratios are approximately two parts raw water 
to one of reclaimed waters. The supply of reclaimed water with less than 3% solids would 
be too small for greater use because of extremely low settling rates. This has resulted in 
major changes in perspectives concerning water supply and disposal. Supplies of local 
origin in streams and groundwater are no longer considered to be of much use and greater 
reliance is being placed upon the use of Athabasca River water. The tailings disposal 
problem has grown very greatly. Initially (in the 1962 plan) it was anticipated that 
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Figure 6. Simplified Water Balance — Syncrude Plant. 
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Horseshoe Lake in the valley might be used as a tailings pond and this seemed desireable 
largely because unmined ore would not be covered. In the 1968 plan the initial tailings 
disposal area estimate had grown to over three square miles and this pond was to be 
located to the north of the plant over unmined ores, (figure 7). In the 1971 plan, this was 
increased to 9.32 square miles and in the December 1973 plan a tailings pond of 10 
square miles was shown for Extraction Plant tailings and a separate 1.5 square mile pond 
was shown for the Froth Treating Plant tailings, (figure 8). This would mean that tailings 
would cover an area of mineable formation approximately equal to the area to be mined 
in the first 25 years of operation. Future mining of this covered ore would be costly and 
difficult, possibly using less efficient in situ methods. Removal to mined out areas would 
not be a solution because these pits would already be full of overburden, reject and sand 
tailings. The swell factor of loosely sorted clean sand, silt and clay tailings is 
approximately 44% and the problem of finding room for this great additional volume 
within the lease area is a major one, (Carrigy and Kramers, p. 120; Dr. Hardy, April 17, 
1974). An added problem is that in 2002 A.D. (after 25 years of operation) the main 
tailings pond would have 19.6 billion cubic feet of coarse tailings (22.8 ft.), sludge (32.8 
ft.) and free water with less than 3% solids (9.7 ft.), (Syncrude, 1973). Removal of this 
partly fluid mass and location of it elsewhere within the lease would add greatly to costs 
of development. Removal beyond lease boundaries is currently prohibited by Provincial 
regulations. The problem of effluent disposal will be discussed later in the paper. 
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Figure 7. Syncrude Site Plan of December 1971. 
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Figure 8. Syncrude Site Plan of December 1973 for 2002 A.D. 


The water balance patterns have been estimated by Syncrude and are shown in table 2, 
column 1, (Syncrude, 1971, Vol. If). Later revisions have been upward but the data 
details have not been published. The major part of the inflow would be from the 
Athabasca River with storage in Mildred Lake, (figure 8). The higher quality runoff from 
the plant area would be delivered to Mildred Lake also but a greater amount of local 
runoff would be inadequate in quality for steam production etc. and would be passed 
into the tailings pond, largely for later reuse. The water contents of the overburden, 
oilsands and reject, after ditching and drainage, would be significant. 

It is quite apparent that there would be significant differences in surface runoff 
between wet and dry years. My calculations are rough (using Thomthwaite — see later 
comment) but the runoff from the denuded surfaces of the plant area in a wet year would 
greatly exceed the estimates for average years presented in column 1. Similarly, the 
estimates of water in the overburden, oilsands and reject are much too low if the 
indicated interstitial water contents for the tonnage involved are calculated e.g., the water 
content of useable oil sands is over 4%, (table 1). Conservative estimates of percolation, 
made before estimates by Meneley and Christiansen became available, were also added 
and it became apparent that wet year inflow would be significantly greater than that 
estimated. In a dry year, a larger amount would be needed from the Athabasca River 
because reuse supplies, not strongly supplemented by local runoff, would be relatively 
small. Storage carryover for individual dry years would reduce this estimate. No 
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TABLE 2. Net Balance Summary: Millions of Cubic Feet per Year. 


IN: Syncrude Estimate Wet Year Dry Year 
a. Pumping from Athabasca River 1488* 1000 1500 
b. Runoff to Mildred Lake 16 104 31 
c. Runoff to Tailings Pond 49 323 oy 
d. Water in Overburden 189 189 
e. Water in Oilsands 131 524 $24 
f. Water in Reject 351 351 
g. Percolation — to Mine == 30? 20? 
cals 1684 2521 2712 
OUT: Syncrude Estimate Wet Year Dry Year 
a. Evaporation: Upgrading Plants 439 430 450 
b. Extraction Plant 28 28 28 
c. Natural Evaporation: Tailings Pond 70 - 139 233 
d. Natural Evaporation: D/C Pond - 22 B5 
e. High Temperature Pond Evaporation 69 250 300 
f. Percolation (net) 70 100 60 
g. Interstitial: Coarse & Reject 687 687 687 
h. Interstitial: Sludge 299 299 299 
i. Interstitial: Froth Sludge ae Ze 22 
Totals 1684 1655 2114 
Surplus 866 598 


*A recent estimate of 100,000 acre feet or 4,356 million cfy. **A recent estimate based on 
Meneley & Christiansen is 281 million cfy. Sources: Syncrude, 1971 (column 1), estimates by the 
author (columns 2 & 3). 


‘allowance is made for the significant increases in condensation in the plant area because 
of the proximity of the large open evaporation surface of the tailings pond. This would be 
large especially in winter when ice fog and rime ice problems, far greater than those which 
have forced short term closure of G.C.O.S. operations, would be prevalent. It is possible 
that 500 million cubic feet per year of additional local runoff might be produced. 

A major problem, identified only recently by Bill Meneley and Earl Christiansen 
(reported in the Syncrude Site Development Plan, 1973, but otherwise still secret) — two 
very competent and experienced geologists from Saskatchewan, is that of percolation into 
the mines. A part of this would be a groundwater of local origin flowing laterally into the 
large open pits which are to extend to as much as 200 feet below the water table. This 
flow might be largely controlled by use of interception ditches, recharge limitation 
measures and other means. The greater flow of salt water from below, (see figure 4) 
accelerated by mining activity, would be much harder to control. Freezing the margins of 
the mine could reduce flow but at high cost. Meneley and Christiansen estimate that the 
groundwater percolation will be 281 million cubic feet per year. This cold brine will be 
very hard to dispose of by evaporation yet Provincial Government regulations are that 
this mine water may not pass beyond the lease boundary. It is highly corrosive and not 
likely to be of much use in plant operations. Some might replace fresh interstitial water in 
overburden and reject deposits. Storage is only a short term solution — in 25 years the 
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pond needed could be over one third as large as those needed for tailings. 

The Syncrude estimates of evaporation in the upgrading and extraction plants are 
accepted with minor allowance for wet to dry year variation. The net natural evaporation 
from ponds in the area will vary greatly, with precipitation exceeding evaporation by as 
much as 6 inches in a wet year such as 1973 and evaporation exceeding precipitation by 
as much as 10 inches in a dry year. The average is about 3 1/3 inches net evaporation and, 
for tailings pond areas, this would be approximately 100 million cubic feet per year. Man 
could increase this by several inches at least by changing albedo pattems, especially in 
spring, but the major change here is associated with the high temperature (170°F) of the 
effluent flowing into the tailings ponds. Vapour pressure gradients are very steep, 
especially in winter, and evaporation would probably be three to ten times that 
estimated. More research is needed on this subject. The estimates made here for wet and 
dry years are conservative. The percolation estimates of Syncrude are accepted with 
minor allowances for the enlarged tailings pond areas and for wet to dry year variations. 
It is assumed that this is of adequate quality for flow to the Athabasca River — that 
which is of poorer quality would be pumped back. The waters contained in coarse and 
reject materials and sludge will be large in quantity, probably more than is indicated, but 
too few data are available for revision. 

It is possible that the water input noted in table 2 will be balanced by evaporation, 
percolation and interstitial water build-up; but, as noted earlier, there will also be a 
significant water build-up in the tailings pond by the year 2002 A.D. This could account 
for “surpluses” of up to 300 million cubic feet per year but not the amounts indicated in 
columns 2 and 3. A balance can probably be achieved but any additional use of raw water 
and decrease in reuse would result in major short run as well as long run disposal 
problems. It appears that release of fines and wastes in the next 25 years can be avoided 
but longer term disposal within the lease area will be increasingly difficult and the long 
term erosion from the great piles of coarse waste and sludge will be a major 
environmental problem. The problem of salt water disposal is extra. These problems have 
not. been solved — solutions have merely been deferred. 


EXTERNAL WATER BALANCE PATTERNS 


The long term water balance pattems for Fort McMurray are indicated in table 3 
. which is based on procedures developed by C. W. Thornthwaite and his associates 
(Thornthwaite, 1948, 1955, 1957; Laycock, 1967, 1973). Potential evapotranspiration 
normally exceeds precipitation by about two inches per year thus deficits exceed 
surpluses by similar amounts. Both are present, the surpluses normally being derived 
largely from snowmelt in spring in those areas with low to moderate soil moisture storage 
capacities and the deficits follow after soil moisture depletion has taken place in summer. 
In the average and drier years there is little or no surplus from most forest and muskeg 
areas around Fort McMurray because the available moisture is largely stored in the soil or 
on the surface for summer evaporation and transpiration. In the wetter years when 
precipitation exceeds potential evapotranspiration, streamflow response is not large until 
after storage capacities have been filled in forest and muskeg areas. Thus in 1972 and 
1973 when precipitation exceeded P.E. by 4.18 and 6.09 inches respectively, much of 
this water went into storage build-up and set the stage for the very heavy snowmelt and 
late spring rain runoff of 1974. The surrounding upland is cooler and moister than Fort 
McMurray and regional water yields are higher than are indicated in table 3. 
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TABLE 3. Climatic Water Balance. 
(Station: Fort McMurray; Year: Long Term Normal Temp. & Ppt.) 
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Based on Thornthwaite, 1948, 1955, 1957 & Laycock, 1967 & 1973. 


The major rivers of Northern Alberta are large, partly because of the higher yields of 
the mountainous headwater portions of their large basins, (table 4). The rivers of local 
origin in the oilsands areas are smaller and much more variable from wet to dry years. 
Local supplies may be used for oilsands operations but the problems of providing enough 
storage for drier years are such that the major rivers are the preferred sources. These are 
more than adequate, partly because there are virtually no competitive consumptive uses 
in the basins involved. Major withdrawal by many oilsands plants could affect wildlife, 
navigation and other uses downstream but severe limitation of development is unlikely. 
Some problems may arise in the Beaver Basin where in situ developments in Cold Lake 
oilsands deposits may suffer water shortages until transfers from other basins may be 
arranged. The comparative abundance of supply here is in contrast to the patterns in the 
oil shale areas of the Colorado Basin where competition for water supplies may greatly 
inhibit development. A stronger reason for conservation of water supply and for 
utilization of local supplies in Alberta is the problem of having more on hand within the 
lease areas than can be disposed of by evaporation and other means. If local supplies can 
be used or reused in place of water from the major rivers, especially in the wetter years, 
the problems of effluent disposal may be reduced. | 

It has been noted that potential evapotranspiration normally exceeds precipitation by 
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TABLE 4. Streamflow Summaries. 
i eee 
(1) Athabasca River below McMurray (15 Years) 


Maximum daily discharge 166,000 cfs (July 15, 1971) 
Minimum daily discharge 3,410 cfs (Feb. 3, 1964) 
Maximum monthly discharge 96,700 cfs (July 1971) 
Minimum monthly discharge 3,730 cfs (Feb. 1964) 
Median monthly discharge 17,000 cfs 

Mean discharge 23,300 cfs 

Drainage area 50,000 sq. mi. Average annual yield 6.3 inches. 


0 a A Sr cm ms ES 2k tn 
(2) Peace River at Peace Point (13 Years) 


Maximum daily discharge 421,000 cfs (June 20, 1964) 
Minimum daily discharge 9,600 cfs (April 7, 1962) 
Maximum monthly discharge 346,000 cfs (June 1964) 
Minimum monthly discharge 12,700 cfs (Jan. 1968) 

Median monthly discharge 54,600 cfs 

Mean discharge 69,800 cfs 

Drainage area 113,000 sq. mi. Average annual yield 8.4 inches. 


(3) Beaver River at Cold Lake Reserve (17 Years) 


Maximum daily discharge 21,600 cfs (June 13, 1962) 
Minimum daily discharge 13 cfs (Feb. 14, 1964 
Maximum monthly discharge 10,000 cfs (June 1962) 
Minimum monthly discharge 21 cfs (Feb. 1964) 
Median monthly discharge 398 cfs 

Mean discharge 942 cfs 

Drainage area 5,460 sq. mi. Average annual yield 2.4 inches. 


Note: a significant part of the flow of the Athabasca and Peace Rivers originates in the Canadian 
Rocky Mountains and the Williston Reservoir (57,000,000 acre feet) on the Peace River was filled in 
this period. Source: Water Survey of Canada, Historical Summary to 1970, Annual for 1971, 1972 for 
Alberta. 


about two inches, (table 3). Evaporation from water surfaces exceeds P.E. by about one 
half of the regional deficit. (This is approximately the amount of evaporation due to 
advected heat and it will be noted that this “oasis” effect is relatively small.) It is thus 
possible to dispose of some water surpluses (e.g., effluent from the plants or salt water 
from the mines) by ponding them for evaporation. Changing albedo patterns of ice 
covered surfaces in late winter (with carbon black or other dusting materials such as dried 
peat) can result in early ice melting and greater summer evaporation. Care in limiting 
input and in using and reusing local supplies should complement any such program, 
especially in wet years. The problems of effluent disposal by evaporation are relatively 
small in Colorado Basin oil shale areas. 


MANAGEMENT ALTERNATIVES IN SOLVING WATER AND 
OTHER ENVIRONMENTAL PROBLEMS 


_ The Great Canadian Oil Sands and Syncrude projects have both been treated as 
prototype operations that may be studied for improved management in later develop- 
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ments. It is becoming increasingly apparent that present procedures are not adequate in 
their water and other environmental relationships and that some alternatives should be 
studied. 

One of the problems is that government regulations have inhibited studies of 
alternatives. Regulations by which effluent should not pass beyond lease boundaries were 
useful in preventing dumping of waste into the Athabasca River and in limiting 
environmental damage while the problems were more closely defined. These have not 
been rigidly applied for G.C.O.S. in the past and several dumps have been permitted but 
future adherence to the regulations is expected. These regulations have prevented the 
widespread dumping of coarser wastes and sludge across the landscape but compromise 
positions might be useful here because building this material up vertically may also be 
undesireable in the long run — aesthetically and because erosion could be damaging. The 
Alberta Department of Environment appears to have focussed upon preservation and 
restoration of existing environmental patterns to as great a degree as possible and upon 
protection of wildlife. The existing natural environment is one with very low productivity 
for man and wildlife and research concerning ways by which it might be enhanced for 
both should be encouraged — but it won’t be if only preservation and restoration are 
stressed. The major problems concerning (a) conservation of resources through not 
covering mineable oilsands and (b) efficient, low cost development of the resources have 
not been resolved. To what degree does the country suffer net damage or experience net 
benefit if some salt water or other effluent (processed) does enter the rivers or if some 
additional land of low productivity is used for storing wastes? Rigid positions are not 
conducive to helpful research. 


A second problem is the very great amount of secrecy employed by both government 
and industry concerning research. This is in part related to past pattems in conventional 
oil production in which information on production potential etc. was competitively 
derived no matter how much duplicate effort was needed. There is much less basis for 
secrecy in oilsands development because most of the major resource reserve and 
development procedure patterns are known. The conclusion of the Oil Sands Hydro- 
logical Research Task Force, Conservation and Utliization Committee that, “Thus the 
basic data gathered should be available to all agencies with valid interest in the region, and 
should not be restricted by claims of confidentiality,’ (1974, p. 14) is strongly 
supported. Secrecy merely results in duplicate effort, specific research, and decisions 
without proper review by too few people. The costs of operation are greater and 
inflexibility in policies becomes entrenched. 

The alternative of dumping most of the finer wastes into the Athabasca River would 
be inexpensive for the companies in the short run but it is unacceptable because of 
environmental consequences in the Athabasca Delta and elsewhere downstream. This 
delta has become well known because of the Bennett Dam Controversy (Peace-Athabasca 
Delta, 1973) and overprotection might well result from this publicity. Some salt water 
disposal into this river might be considered but this compromise is presently barred 
despite the probable capacity of the river to receive much of it without damage to any 
environment. In most issues, the alternatives to one extreme position are many but the 
Opposite extreme is unfortunately stressed and reasonable compromise positions are 
ignored. 

One possible alternative could involve a decision that some effluent might be piped to 
relatively unproductive areas north of the margins of the oilsands deposits. Tailings ponds 
here (serving both Syncrude and G.C.O:S.) would: (a) not cover mineable formation thus 
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future costs of development would be reduced and most of the useable reserve could be 
developed; (b) release evaporated moisture farther from the mining and processing 
operations and thus the problem of ice fog and rime ice formation would be very greatly 
reduced; (c) not involve the development of major dykes and sludge piles in the lease area 
which would be aesthetically displeasing and highly erosive in the future; and (d) meet 
some of the needs for salt water disposal, possibly in evaporation ponds. There would be 
need for insulation of pipes to such disposal areas so that effluent waters would be warm 
enough to keep the pond open in winter and have high evaporation losses. A smaller 
pipeline to return water for reuse would also be needed but the opportunities for creating 
a better post-development environment might be very significant. 

Another alternative that is promising, especially for projects east of the Athabasca 
River, (figure 5) where Shell, Home Oil and Petrofina are reported to be preparing for 
early development, is that of sequentially developing the reserves from north to south. 
Effluent disposal might then start north of the deposit margin and follow operations 
southward. The problems of covering mineable formations, reclamation, effluent and salt 
water disposal and avoiding ice fog could be handled more efficiently than if each lease 
were to be developed separately. Perhaps a larger consortium, including government 
firms, with several plants could be organized. It is reported that the salt water problems 
may be greater here than to the west of the river because of greater collapse of formations 
over the evaporite layers. This would add to the need for joint, sequential development. 

Many other compromises might be studied but discussion of these as alternatives to 
present policy may be useful. Hopefully, we have learned something from the experience 
of G.C.O.S. and the plan modifications for Syncrude concerning water effluent and other 
waste disposal problems. If we have, we might hope that future research concerning 
alternative courses of action will be much more open than it is at present and that 
government and company policies will be flexible enough that better solutions may be 
attained. The need for much closer government supervision and for strict involvement is 
even more apparent today than it was two years ago when a government Conservation 
and Utilization Committee reported: “Unfortunately, most of the research is directed 
toward bitumen extraction processes, mining methods or in situ experiments. We are not 
aware of any research with respect to tailings disposal, reclamation or revegetation. This 
apparent emphasis on winning the resource is again an indication of the heavy influence 
of the conventional crude oil industry. — — — The information gathered and research 
undertaken by industry is classified or priveleged information and consequently it is 
difficult to determine what has been done. In the area of tailings disposal, reclamation 
and vegetation, it is assumed that very little has been done as evidenced by their serious 
problems and lack of progress in coping with these problems,” (1972, p. 63). Much more 
has been done in the past two years but reclamation is not a profitable part of these 
operations and there is little evidence that planning for a better environment will be 
strong without much more public participation than we have seen. Much better analyses 
of the water problems and management alternatives relating to oilsands development 
should be possible at this stage. Unfortunately, there is little evidence of interest in such 
analyses in either government or industry. 
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